Background Understanding the determinants of major depression in sub-Saharan Africa is important for planning effective intervention strategies. Objective To investigate the social and life-event determinants of major depressive disorder in the African sociocultural context of rural Uganda. Methods A cross-section survey was carried out in 14 districts in Uganda from 1 June 2003 to 30 October 2004. 4,660 randomly selected respondents (15 years and above) were interviewed. The primary outcome was the presence of 'probable major depressive disorder' (PMDD) as assessed by the Hopkins symptom checklist. Results The prevalence of PMDD was 29.3% (95% confidence interval, 28.0-30.6%). Factors independently associated with depression in both genders included: the ecological factor, district; age (increase with each age category after 35 years); indices of poverty and deprivation (no formal education, having no employment, broken family, and socioeconomic classes III-V). Only a few adverse life events, notably those suggestive of a disrupted family background (death of a father in females and death of a mother in males) were associated with increased risk. Conclusion Socioeconomic and sociodemographic factors, operating at both ecological and the individual level are the strongest independent determinants of depression. Adverse life events were less strongly associated with depression in this sample.
Introduction
A major finding of multinational studies of major depressive disorder (MDD) is the wide variation in prevalence rates between countries which cannot be explained only on methodological grounds [7, 45] . Rates of MDD in some parts of Africa have been observed to be up to two times those seen in the West even when similar assessment tools have been used [5, 32] . Suggested explanations for these differences have included a heavy burden of untreated cases and the disproportionate exposure of populations in subSaharan Africa to harsh social and economic conditions including chronic poverty, civil strife and a devastating HIV/AIDS epidemic-all risk factors for MDD [5, 41] . How much of this geographical variation in MDD observed in sub-Saharan Africa can be attributed to ecological factors and how much to individual level risk factors is not known.
Although the majority of evidence from the West points to the contribution of both individual level characteristics and ecological factors to the risk of MDD, the latter factors are still understudied [19, 26, 37, 39] . A greater understanding of the ecological correlates of MDD promises to open up new areas of public health interventions in mental health. This paper will examine the contribution of ecological factors (represented by district) and individual level characteristics (sociodemographic factors and adverse life events) to the risk for MDD in rural sub-Saharan Africa in Uganda.
Methodology
A community-based survey was conducted in 14 rural districts of Uganda of which 11 were disadvantaged (relatively poor, experiencing on-going conflict or recently affected by conflict, and having poor health facilities) while 3 districts from Southern and Central Uganda were relatively prosperous, not recently affected by conflict and had better health services.
This study was commissioned by the Support to the Health Sector Strategic Plan Project (SHSSP project) of the Ministry of Health of Uganda to generate district level health indices including those of mental health [20] .
Sampling procedure A multistage sampling procedure was used to draw up the sample for this study. During the first stage ten enumeration areas (EA; derived from the listings of the 2002 Uganda Population and Housing Census sampling frame) were randomly selected from each of the study districts employing a probability proportional to size sampling technique. An EA according to the 2002 Uganda Population and Housing Census is an area with between 150 and 200 households. The second stage of sampling involved the random selection of 25 households from each of the selected EAs. From each of the selected households all respondents 15 years and above were enrolled into this study (it was anticipated each household would have between 1 and 3 household members who fit in this age bracket). EAs that were host to internally displaced persons (IDPs) camps were excluded as it was felt that the situation of internal displacement was unnatural and temporary and a potential factor for exaggerating the prevalence figures for mental illness. When a selected EA fell within an area of the district with an IDP camp, it was replaced by another EA using simple random sampling.
Preparation and calibration of data collection tools A generic data collection tool which was translated into the five languages spoken in the study areas was pre-tested, adjusted and then used in this study. Non-medical interviewers who had previously participated in demographic surveillance data collection exercises with the Uganda Bureau of Statistics were recruited as research assistants.
Measures

Probable major depressive disorder
The 15-item depression scale of the Hopkins symptom checklist (HSCL-25) was calibrated and used to diagnose 'probable major depressive disorder' (PMDD) in this study [8] . This instrument has previously been used in similar sociocultural contexts in Uganda and Rwanda with good results [3, 4] . The HSCL-25 (test scale) was calibrated against Structured Clinical Interview for DSM IV (SCID) [40] (the gold standard) to determine the ideal cut-off points corresponding to a diagnosis of MDD in this sociocultural environment. This was by an exercise that involved administering translated versions of both these instruments to 150 randomly selected respondents from two villages in the neighbourhood of the national psychiatric hospital at Butabika. The optimal cut-off scores were determined by generating a ROC curve. The uppermost and most lateral point on the ROC curve corresponded to a specificity of 90% and a sensitivity of 76% which translated into a cut-off point on the Hopkins Depression Scale of 31. In this study the HSCL-25 for depression instrument had a Cronbach a of 0.86, which is comparable to Mollica and colleagues [28] finding, among Bosnian refugees, of Cronbach a of 0.89.
Ecological factors
The effect of ecological factors was assessed using district as a proxy measure for this factor. Various district level indices were used as a measure of district level exposures, viz: whether experiencing on-going war conflict or not at the time of the study (measure of civil conflict); percentage of mothers delivered by trained health workers (proxy for state of health services); literacy rates (proxy for degree of socioeconomic development); distance to nearest government health facility (also proxy for the state of health services in the district); and percentage of households whose main material used to construct the walls were burnt bricks bound together by cement mortar (proxy measure for the socioeconomic development of the district) derived from the non-mental health chapters of the SHSSP report [11] .
Individual socioeconomic status
The individual socioeconomic status assessment was done based on Hollingshead's 1958 classification which was modified by Minde [27] for his study in Uganda and more recently used by Kinyanda [22] where: class I were professionals with university degree/senior civil servants; class II were owners of large businesses with no university education; class III were junior civil servants, primary teachers, policemen, clerks and soldiers; class IV were craftsmen, farmers owning more than 3 acres of land, and mechanics; and class V were farmers of small plots of land and unskilled labourers [22, 27] . Socioeconomic status was also assessed by assessing employment status and level of education.
Adverse life events and history inventories
Items derived from the Life Events and History module of the European Parasuicide Study Interview Schedule I (EPSIS I) which had previously been modified and used in Uganda by Kinyanda and colleagues were used to collect data on adverse life events of the study subjects [18, 23] . The items considered the significant lifetime experiences in childhood and those associated with a partner relationship (for those married or separated/divorced); an additional question elicited exposure to war trauma experiences [20, 30] .
Sociodemographics
The data collection tool also gathered information on status in the household, gender, age group and marital status.
Ethical issues
The study sought and obtained Ethical clearance from the Uganda National Council of Science and Technology. Informed consent was sought from study participants after adequate explanation of the study objectives and expected benefits for the health services in the country. Those found to have significant scores on the various mental health assessment scales were offered a referral to the nearest health facility.
Analysis
The outcome variable analysed was PMDD, coded as a binary outcome; a subject was defined as suffering from PMDD if he/she had a score of 31 or above on the 15-item depression scale of the HSCL-25 [8] . To take into consideration the hierarchical ordering of the determinants of the study outcome, a conceptual framework (Fig. 1) based on the stress-vulnerability model for depression was specified a priori to guide the multivariable analyses [29] .
All analyses took into account the fact that data were collected using a multistage sampling scheme which involved stratification by district, clustering of households within census EA and sampling weights inversely proportional to the probability of being sampled. With complex survey data, which are not independently distributed, the likelihood function no longer reflects the joint probability distribution of the data. The likelihood is thus called a pseudo-likelihood; estimation is carried out using appropriate weighting and robust standard errors, with likelihood ratio tests no longer valid, hence the use of Wald-type tests to measure significance of individual factors.
Firstly, the district level rates of PMDD were determined and arranged in ascending order. Secondly, various district level indices (representing district level exposures) were tabulated against the district level rates. Thirdly, unadjusted logistic regression models were fitted (using pseudo maximum likelihood) for the sociodemographic factors stratified by gender; all factors significant at the 10% level in these unadjusted analyses were then considered as candidates in a multivariable model; factors still significant at the 10% level using a backward elimination procedure were retained for subsequent analyses. Fourthly, the associations of adverse life events with PMDD were estimated for each gender separately, adjusting for significant sociodemographic factors. Two final multivariable models, one for each gender, were then fitted, made up of all the district level variables, sociodemographic and adverse life-event factors that had been found to be associated with PMDD. We report odds ratios (ORs) unadjusted and adjusted (for the adverse life events) together with 95% confidence intervals (CIs).''
Results
Of 4,984 selected respondents, 4,660 (93.5%) eventually completed the interview; the reasons for failure to complete the interview included: repeatedly not at home 174 (3.5%), refusal to be interviewed 25 (0.5%), incomplete questionnaires 70 (1.4%), physical and mental incapacity 5 (0.1%) and other specified reasons 30 (0.6%). Those who did not complete the interview did not differ significantly from the completers in terms of age and gender. Prevalence of probable major depressive disorder and association with district level exposure factors
The prevalence of PMDD at the time of study interview was 29.3% (n = 1,366, 95% CI 28.0-30.6%). The variable of district was significantly associated with PMDD, with rates of PMDD in the districts varying between 7.7% in Bushenyi district and 49.6% in Moyo (P \ 0.001) ( Table 1) . Table 2 shows the variation of district rates of PMDD with various district level exposures. An ecological (or aggregated) analysis was carried out at the district level looking at the correlation between PMDD and each of the district level indicators. PMDD was significantly negatively correlated with literacy rates (r = -0.68; P = 0.008) with no other variable significantly correlated with PMDD.
Association of PMDD with sociodemographic factors
Female gender was independently associated with increased risk of PMDD with a rate of PMDD of 34.7% among females compared with 24.2% among males (OR 1.7; 95% CI 1.5-1.9). Table 3 presents the univariate ORs for the associations of sociodemographic factors with PMDD, stratified by gender.
In both genders, sociodemographic factors associated with increased risk of PMDD were related to deprivation (no formal education, having no employment, broken family) and poverty (low socioeconomic status).
Association of PMDD with adverse life events by gender Table 4 presents both the unadjusted and adjusted ORs for the association of adverse life events with the risk for PMDD stratified by gender. Each of the risk factors adjusted for remained associated with the outcome (PMDD) after adjusting for all the others except status in the household, which showed no association after adjusting for sex and marital status. It therefore seemed unlikely to be a confounder in any way not covered by these factors.
In males, factors suggestive of a disrupted family environment (both maternal and paternal death, parental divorce, parent(s) addicted to alcohol) and abuse and neglect (often felt neglected and lonely, ever forced to have sexual intercourse, ever suffered psychological mistreatment) and exposure to war trauma (ever experienced war related torture such as being beaten, rape, gunshot injuries, military detention, staying in the bush) were significantly associated with PMDD.
In females, factors suggestive of a disrupted family (both paternal and maternal death, and parent divorce), abuse and neglect (ever forced to have sexual intercourse, psychological mistreatment, often felt neglected and lonely, and ever been seriously beaten up) and exposure to war trauma (ever experienced war related torture such as being beaten, rape, gunshot injuries, military detention, staying in the bush) were significantly associated with PMDD.
None of the partner-related adverse life events was significantly associated with PMDD for either gender. A similar trend was observed at correlation analysis where although the total depressive scores were significantly positively correlated with the number of childhood-related life events (r = 0.19; P \ 0.001), there was no statistically significant correlation between the total depressive scores and the number of partner-related life events for those who were married or separated/widowed (n = 3,761; r = 0.01; P = 0.699). Association with ecological, sociodemographic and adverse life-event risk factors
The final multivariate models, computed separately for each gender (Table 5) show that three domains of risk factors were independently associated with PMDD, namely; ecological factors (represented by district), sociodemographic factors and adverse life events. Among males, the risk factors independently associated with PMDD were: ecological factors (district); older age, age categories above 35 years; sociodemographic factors (being separated/divorced, poorer socioeconomic status) and life events related to parental relationships (mother died and parent(s) addicted to alcohol). Among females, the risk factors independently associated with PMDD were: ecological factors (district; with the rates for females showing an overall pattern similar to that for males); older age, age categories above 35 years; sociodemographic factors (no formal education, being separated/divorced, being a single parent, no employment and poorer socioeconomic status) and the life event of paternal death.
Discussion
This is the largest epidemiological study on mental illness that has ever been undertaken in Uganda. Unlike previous epidemiological studies which were only carried out in one region, this study covered all the 4 regions of the country and 14 districts. The paper sought to investigate the relationship between ecological, sociodemographic and adverse life events with PMDD in this African country. The principal finding of this study is that sociodemographic factors and SES operating at both ecological and the individual level are the strongest independent determinants of depression. Adverse life events which could be considered as proximal determinants of depression in this study were much less strongly associated with depression after adjusting for distal sociodemographic determinants.
Prevalence of probable major depressive disorder and ecological variation
The 29.3% overall prevalence of PMDD obtained in this study is similar to the figures reported in previous studies for this country 25.3% (1979) and 24.4% (2004) [4, 32] . These rates are much higher than those reported in the World Mental Health (WMH) survey initiative where the 12-month prevalence rates for a mood disorder varied between 0.8 and 9.1% [42] . Differences in the prevalence rates of PMDD observed in this study with those reported from the WMH survey could be due to a number of factors including: methodological differences; a heavy burden of unrecognized and untreated cases; and the disproportionate exposure of populations in this region to harsh social and economic conditions [5, 41] . Indeed, a recent community study from war affected Northern Uganda has reported incredibly high rates of MDD of 44.5% [44] . The average prevalence figure given for this study masks large variations in rates at the level of districts: we observed a sevenfold variation in the prevalence of PMDD. Although the low rate of PMDD for Bushenyi could be explained by the fact that this district is one of the most prosperous in the country and has not suffered from conflict recently, the high rate of PMDD in the comparison district of Bugiri (44.4%) is not easy to explain. Bugiri district is also relatively prosperous, has not experienced war directly and has relatively good health infrastructure and is from the same ethnic group (the Bantu) as the population of Bushenyi. Vinck and colleagues [44] in their study of four war affected districts in Northern Uganda also observed a wide variation in the prevalence of MDD with district (varied between 30.9 and 62.6%) in their study.
This was despite the fact that the districts in the Vinck et al. [44] study were more homogenous than those in this study (neighbouring each other, from the same Luo ethnic group, equally affected by the Northern civil war, relatively very poor and with poor health infrastructure), ruling out cultural and linguistic differences as possible explanations for these variations. The results from Vinck et al.'s [44] study and of this study seem to suggest that other, yet undetermined, contextual factors may be responsible for the large ecological differences in district rates of PMDD.
An attempt in this study to explore the contextual factors that may be operating at district level yielded only the factor of literacy rates which was significantly reciprocally correlated with the district rates of PMDD. However, since we excluded sub-counties with IDP camps we may have excluded the worst affected areas in those districts affected by ongoing conflict and hence failed to observe the effect of this factor. That in this study, ecological factors (represented by the district factor) were strongly associated with PMDD independently of individual factors has similarly been observed in the West [19, 37, 39] . These results therefore call for further studies to delineate the specific contextual factors that may be underlying PMDD in the African sociocultural context. Such wide variations in rates for mental disorder have been observed in multinational studies, such as the WMH survey initiative [38] .
Sociodemographic risk factors
Female gender as compared to male gender conferred almost twice (1.7) the risk for PMDD in this study. Kaharuza and colleagues [12] in a community sample of HIV/AIDS patients in Eastern Uganda observed a 1.6-fold increase in the risk for depression among females as compared to males. Patel and colleagues [35, 36] in India have suggested that that the association between common mental disorder and female gender is due to gender disadvantage experienced by women in that country. Indeed in this study some of the sociodemographic factors independently associated with PMDD are more frequently experienced by, or have more negative impact for women, namely; being separated/widowed, single parenthood, having no formal education and having no employment. These disproportional experiences for women are largely the product of socially constructed gender disadvantage.
Unlike the predominant pattern observed both in the West and in some other non-western cultures (China), this study reported an increased risk of PMDD with age observed both among males and females, being most pronounced after the age of 35 years [2, 25] . An increased risk of depression with age has previously been reported not only in Uganda [4, 12] but also from other African countries, Nigeria [10] and Ethiopia [13] . The increased risk of depression with age observed in sub-Saharan Africa may reflect the absence of institutional social support mechanisms for the elderly in an environment where the traditional extended family social support net is in decline due to social and economic pressures. In this study, indices of poverty and deprivation were independently associated with PMDD. In both genders, being separated/widowed and being in the poorer socioeconomic classes of III-V conferred an increased risk for PMDD while being a single parent, lack of formal education, and not being employed conferred increased risk for PMDD among females. Kaharuza et al. [12] in a community sample of HIV/AIDS patients observed a significant association between depression and having no income. Patel and colleagues [35] in India have also reported a strong association between common mental disorders and the deprivation and poverty indices of low education, low household income, lack of access to running water, having experienced hunger and difficulties in making ends meet.
Adverse life events
In this study, as in previous studies both from sub-Saharan Africa and in the West, adverse life events were significantly associated with depression [1, 6, 14, 17, 33, 43] . In both genders factors suggestive of disrupted family backgrounds, i.e. death of a mother in males and death of a father in females were independently associated with PMDD. Previous authors both from the West and in Africa have also reported the association of depression with dysfunctional parenting, low maternal care and orphanhood [1, 33, 34, 38] . Previous findings from developed countries which demonstrated a gender specific effect of specific adverse life events on the risk of depression was also observed in this study [15, 16] .
However, we did not find any significant association between adverse life events related to the marital relationship and depression. Possible explanations for this lack of association between partner-related adverse life events and depression in this study include the fact that the type of life events assessed in this study may not have the same threat/distressing potential in the Ugandan sociocultural environment as in they have in the West where the assessment tool (the Life-Events Inventory of the EPSIS I) was developed.
Indeed from previous studies from Africa, life events in the marital relationship that are associated with loss of face, shame and humiliation generate the most distress including precipitating suicide, domains which were not picked up by the Western designed Life-Events Inventory of the EPSIS I [9, 24, 31] .
Limitations
As our study is based on a cross-sectional survey design, the causal direction between the various investigated factors and PMDD cannot be demonstrated but at best inferred. Secondly, because of resource constraints, the depression assessment tool could only be calibrated within one language grouping and then generalized to the entire study districts. This may have introduced bias due to cultural differences between the different tribes in Uganda and due to inter-rater bias between the different interview teams, but this was thought to be minimal due to the marked similarities in the various language groupings and the shared cultural views about mental health.
Implications
This study seems to point to a heavy burden of PMDD in the sub-Saharan setting of Uganda, with many of these cases not regarded by the individuals and their communities as mental illnesses. There is therefore a need for a multifaceted intervention to address this burden of depression that not only provides clinical services, but also provides social interventions aimed at addressing the lack of mental health awareness in the community, poverty and economic disadvantage, family dysfunction and abuse and gender inequalities.
Secondly, there is need to investigate the underpinning of ecological or contextual factors in depression in this environment.
